12 United States Patent

Hori et al.

US008905244B2

US 8,905,244 B2
Dec. 9, 2014

(10) Patent No.:
45) Date of Patent:

(54) OIL FILTER AND VALVE DEVICE

(75) Inventors: Shuuji Hori, Oyama (JP); Mitsumasa
Akashi, Oyama (JP); Masayuki Tajima,
Ovyama (JP)

(73) Assignee: Komatsu Ltd., Tokyo (JP)

(*) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21)  Appl. No.: 13/695,524

(22) PCT Filed: Jul. 21, 2011

(86) PCT No.: PCT/JP2011/066572

§ 371 (e)(1),

(2), (4) Date:  Oect. 31, 2012

(87) PCT Pub. No.: W02012/029431
PCT Pub. Date: Mar. 8, 2012

(65) Prior Publication Data

US 2013/0153488 Al Jun. 20, 2013
(30) Foreign Application Priority Data

Sep. 33,2010  (JP) i, 2010-198316

(51) Imt. CL.

BOI1D 35/02 (2006.01)

BOID 35/28 (2006.01)

BO1D 29/03 (2006.01)

BOI1D 39/10 (2006.01)

BOID 29/15 (2006.01)

FI16K 51/00 (2006.01)

BOID 29/01 (2006.01)
(52) U.S. CL

CPC ..o BOID 29/15 (2013.01); BO1ID 35/02

(2013.01); BOID 39/10 (2013.01); F16K 51/00

A A A AAIAL

13 13 13

(2013.01); BOI1ID 29/012 (2013.01); BOID

29/03 (2013.01); BO1ID 29/01 (2013.01)

USPC ........... 210/498; 210/432; 210/435; 210/445;
210/456; 210/483

(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

4,302,333 A * 11/1981 Cosacketal. ................ 210/456
7,201,846 B2* 4/2007 Choetal. ................. 210/321.84

FOREIGN PATENT DOCUMENTS

CN 1205649 A 1/1999
EP 0873774 Al  10/1998
JP 53-146367 A 12/1978
JP 57-111320 U 7/1982
JP 62-151914 U 9/1987
(Continued)
OTHER PUBLICATIONS

International Search Report dated Oct. 18, 2011, 1ssued for PCT/
JP2011/066572.

(Continued)

Primary Examiner — Benjamin Kurtz

(74) Attorney, Agent, or Firm — Edwards Wildman Palmer
LLP

(57) ABSTRACT
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passage hole of a filter body formed by etching, wherein an o1l
passing section 1s etched to a half of plate thickness of the
filter body on one surface of the filter body, and a plurality of

the passage holes are formed by etching 1n a region where the
o1l passing section 1s formed on the other surface of the filter
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1
OIL FILTER AND VALVE DEVICE

FIELD

The present 1invention relates to an o1l filter and a valve
device.

BACKGROUND

In a valve device such as a pressure reducing valve applied
to an o1l hydraulic circuit, an o1l filter 1s interposed 1n an o1l
passage for supplying o1l to a spool. As the o1l filter, an o1l
filter 1n which a wire gauge 1s used 1s present. However,
recently, an o1l filter 1n which passage holes are formed 1n a
metal thin plate 1s also provided. With the o1l filter of this type,
it 1s unlikely that fluctuation in the passage holes due to
loosening of the wire gauge 1s caused. It 1s possible to easily
secure a certain level of quality (see, for example, Patent
Literature 1).

CITATION LIST
Patent [Literature

Patent Literature 1: Micro film disclosed 1n Japanese Utility
Model Application No. S61-39036

SUMMARY
Technical Problem

The o1l filter of this type 1s generally formed by etching.
When the o1l filter 1s formed by etching, the shape and the
positions of the passage holes can be arbitrarily set according,
to the shape of masking. Formation work can be simplified.
However, 1n the o1l filter, the mner diameter of the passage
holes 1s extremely small. Therefore, there 1s a substantial
limitation on plate thickness when the o1l filter 1s formed by
etching. Specifically, when the plate thickness 1s large, time
for etching 1s long. When the plate thickness 1s large, because
the shape of the passage holes formed by etching 1s conical
and an area occupied by the passage holes 1s large, a distance
among the passage holes has to be set large. It 1s difficult to
increase the number of the passage holes. Therefore, suili-
cient rigidity cannot be secured for the o1l filter. For example,
when a jet stream occurs 1n the o1l hydraulic circuit, 1t 1s likely
that the o1l filter 1s easily damaged. When the o1l filter 1s
damaged, unfiltered o1l flows 1nto a valve of a spool or the
like. It 1s difficult to guarantee the function of the valve
device.

In view of the circumstances, it 1s an object of the present
invention to provide an o1l filter and a valve device that can
secure suilicient rigidity and simplify formation work.

Solution to Problem

To achieve the object mentioned above, according to the
present invention, an o1l filter interposed 1n an o1l passage and
configured to perform filtering of o1l by causing the o1l to pass
through a passage hole of a filter body formed by etching,
wherein an o1l passing section 1s etched to a half of plate
thickness of the filter body on one surface of the filter body,
and a plurality of the passage holes are formed by etching 1n
a region where the o1l passing section 1s formed on the other
surface of the filter body.

In the o1l filter, the passage holes are distributed such that a
passage ratio of the o1l 1n a portion located in a center of the
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filter body 1s smaller than a passage ratio of the o1l 1n a portion
located on a circumierential edge of the filter body.

In the o1l filter, a plurality of the o1l passing sections having
a same size are uniformly arranged 1n the filter body, and the
number of the passage holes per unit area in the o1l passing
section arranged on a center side of the filter body 1s set
smaller than the number of the passage holes per unit area 1n
the o1l passing section arranged on an outer circumierential
side of the filter body.

In the o1l filter, a plurality of the o1l passing sections having
a same number of the passage holes per unit area are arranged
to be sparse 1n the center of the filter body compared with the
circumierential edge of the filter body.

In the o1l filter, a shueld section configured to prevent the
passage of the o1l 1s formed 1n the center of the filter body, and
the passage holes are provided around the shield section.

In the o1l filter, a shield plate 1s arranged in the center of the
filter body.

In a valve device according to the present invention, an o1l
filter 1s interposed at least 1n an o1l passage leading to a spool
of a valve body, the o1l filter interposed 1n an o1l passage and
configured to perform filtering of o1l by causing the o1l to pass
through a passage hole of a filter body formed by etching,
wherein an o1l passing section 1s etched to a half of plate
thickness of the filter body on one surface of the filter body,
and a plurality of the passage holes are formed by etching 1n
a region where the o1l passing section 1s formed on the other
surface of the filter body.

Advantageous Effects of Invention

According to the present invention, passage holes are
formed 1n a state 1n which an o1l passing section 1s formed.
Therefore, as a filter body, a filter body having relatively large
plate thickness can be applied. Consequently, 1t 1s possible to
secure large rigidity of the filter body.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A 1s a diagram of an o1l filter according to a first
embodiment of the present invention.

FIG. 1B 1s an enlarged diagram of an o1l passing section
provided on the outer circumierential side of the circumier-
ential edge of a filter body 1n the o1l filter shown 1n FIG. 1A.

FIG. 1C 1s an enlarged diagram of an o1l passing section
provided on the mner circumierential side of the circumier-
ential edge of the filter body 1n the o1l filter shown 1n FI1G. 1A.

FIG. 1D 1s an enlarged diagram of an o1l passing section
provided in the center of the filter body 1n the o1l filter shown

in FIG. 1A.

FIG. 2 1s an enlarged sectional view of a main part of the o1l
filter shown 1n FIG. 1A.

FIG. 3 1s a sectional view of a valve device to which the o1l
filter shown 1n FIG. 1A 1s applied.

FIG. 4A 1s a diagram of an o1l filter according to a second
embodiment of the present invention.

FIG. 4B 1s an enlarged diagram of o1l passing sections
provided in the center of a filter body 1n the o1l filter shown 1n
FIG. 4A, on the inner circumierential side of the circumiter-
ential edge of the filter body, and on the outer circumierential
side of the circumierential edge of the filter body.

FIG. SA 1s a diagram of an o1l filter according to a third
embodiment of the present invention.

FIG. 5B 1s an enlarged diagram of an o1l passing section
provided on the outer circumierential side of the circumier-
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ential edge of a filter body 1n the o1l filter shown 1n FIG. 5A
and on the iner circumierential side of the circumierential
edge of the filter body.

FIG. 6A 1s a diagram of an o1l filter according to a fourth
embodiment of the present invention.

FIG. 6B 1s an enlarged diagram of an o1l passing section
provided on the outer circumierential side of the circumier-
ential edge of a filter body 1n the o1l filter shown 1n FIG. 6A
and on the nner circumierential side of the circumierential
edge of the filter body.

DESCRIPTION OF

EMBODIMENTS

Preferred embodiments of an o1l filter and a valve device
according to the present invention are explained 1n detail
below with reference to the accompanying drawings.

First Embodiment

FIGS. 1A to 2 are diagrams of an o1l filter according to a
first embodiment of the present invention. As shown in FIG. 3,
o1l filters 10 1llustrated herein are interposed in a supply oil
passage 113q leading from an o1l supply source 111 to a spool
112 and a discharge o1l passage 1135 for discharging oil
passed through the spool 112 1n a valve body 110 of a valve
device 100 to filter the o1l passing through the respective oil
passages 113. The valve device 100 moves the spool 112 1n
the axis direction using an electromagnetic solenoid 114 as a
driving source and performs passage control for the oil from
the supply o1l passage 113a to the discharge o1l passage 1135.
In the supply o1l passage 113a and the discharge o1l passage
1135, filter housing sections 113¢ are formed in regions
where the o1l filters 10 are set. The filter housing sections 113¢
have a transverse section formed 1n a circular shape having a
diameter larger than the diameter of the o1l passages 113.
Steps 1134 are formed between the filter housing sections
113¢ and the o1l passages 113.

In the o1l filter 10 attached to the filter housing section
113c¢, as shown 1n FIGS. 1A to 3, a filter body 11 1s formed 1n
a disk shape having a diameter slightly smaller than the diam-
cter of the filter housing section 113¢ of the valve body 110.
A spacer ring 115 1s {it i the filter housing section 113c,
whereby the filter body 11 1s fixed and set 1n the filter housing
section 113c¢ 1n a state 1n which the circular circumierential
edge ofthe filter body 11 1s held between the step 1134 and the
spacer ring 115.

In the filter body 11, a plurality of o1l passing sections 12a,
125, and 12¢ are provided. The o1l passing sections 12a, 125,
and 12c¢ are recesses formed on one surface of the filter body
11. The o1l passing sections 12a, 125, and 12¢, openings of
which are formed 1n circular shapes having the same size, are
disposed 1n a region (hereinafter referred to as “effective
region 11A”) opposed to opemings of the supply o1l passage
113a and the discharge o1l passage 1135 1n the filter body 11.
The o1l passing sections 12a, 125, and 12¢ are uniformly
arranged 1n the effective region 11A of the filter body 11. The
number per unit area of the o1l passing sections 12a, 125, and
12¢ 1s substantially the same 1n any place of the effective
region 11A.

A plurality of passage holes 13 are formed 1n each of the o1l
passing sections 12a, 126, and 12¢. The passage holes 13 are
through-holes having the same mnner diameter. The inner
diameter of the passage holes 13 is set to a dimension neces-
sary for exhibiting a desired filter function. As 1t 1s evident
from FIGS. 1B to 1D, the passage holes 13 formed 1n the o1l
passing sections 12a, 126, and 12¢ are formed such that the
number per unit area of the o1l passing sections 126 and 12¢
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arranged on the circumierential edge of the filter body 11 1s
large compared with the o1l passing sections 12q arranged 1n
the center of'the filter body 11. On the circumierential edge of
the filter body 11, the passage holes 13 of the o1l passing
sections 12¢ located further on the outer circumierential side
are set to be larger in the number per unit area than the o1l
passing sections 1256 located on the mmner circumierential
side.

As shown 1n FIG. 2, all of the o1l passing sections 12a, 125,
and 12¢ and the passage holes 13 are formed by applying
ctching to the filter body 11. More specifically, a filter body
made of metal 1s applied as the filter body 11. First, 1n a state
in which one surface of the filter body 11 1s masked, the o1l
passing sections 12a, 125, and 12¢ are formed to a half of the
plate thickness of the filter body 11 by applying etching to the
other surface (so-called half etching). Thereatter, 1n a state 1n
which the surface on which the o1l passing sections 12a, 125,
and 12¢ are formed 1s masked, the passage holes 13 are
formed by etching from the surface on the opposite side of the
filter body 11.

In the o1l filter 10 configured as explained above, the pas-
sage holes 13 are formed 1n a state 1n which the o1l passing
sections 12a, 125, and 12¢ are formed. Therefore, a filter body
having relatively large plate thickness can be applied as the
filter body 11. The passage holes 13 of the o1l filter 10 have an
extremely small inner diameter. Therefore, when the passage
holes 13 are formed by etching, there 1s a substantial limita-
tion on the plate thickness of the filter body 11. However, i
the oil passing sections 12a, 1256, and 12¢ are formed as
explained above, the plate thickness of a portion where the
passage holes 13 are formed can be set small 1rrespective of
the plate thickness of the filter body 11. Consequently, 1t 1s
possible to secure large rigidity of the filter body 11. Above
all, 1n the center of the filter body 11, because the number of
the passage holes 13 1s small compared with the circumier-
ential edge of the filter body 11, the rnigidity 1s large compared
with the circumierential edge. The flow velocity distribution
of the o1l in the o1l passage 113 1s large 1n the center compared
with the circumierential edge. Therefore, the o1l filter 10
configured to have the large rigidity in the center 1s extremely
advantageous 1n terms of durabaility.

Further, 1n the o1l filter 10, the aperture ratio of the passage
holes 13 1n the center of the filter body 11, 1.e., the passage
ratio of the o1l 1s small compared with the circumierential
edge. Therefore, when the o1l filter 10 1s attached to the o1l
passage 113, passage resistance 1s large in the center where
the flow velocity of the o1l 1s large. On the other hand, passage
resistance on the circumierential edge 1s small. As aresult, the
flow of the o1l 1s dispersed to substantially the entire area on
the transverse section of the o1l passage 113. Therefore, even
when a jet stream occurs 1n the o1l passage 113, the jet stream
does not directly collide with the center of the filter body 11.
A load due to the jet stream 1s also dispersed to the entire filter
body 11. As a result, it 1s possible to prevent damage to the
filter body 11 due to the jet stream and improve reliability and
durability of the valve device 100 to which the o1l filter 10 1s
applied.

In the o1l filter 10, a large difference does not occur 1n a
caused pressure loss and pressure resistance irrespective of
whether the o1l passing sections 12a, 125, and 12¢ are faced to
the upstream side or the downstream side. Therefore, when
the o1l filter 10 1s 1nserted, 1t 1s unnecessary to particularly pay
attention to the direction of the o1l filter 10.

In the valve device 100 according to the first embodiment
explained above, the o1l filters 10 are interposed in both of the
supply o1l passage 113a and the discharge o1l passage 1135.
However, the o1l filter 10 can be interposed only 1n one of the
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supply o1l passage 113a and the discharge o1l passage 1135,
more preferably, 1n the supply o1l passage 113a.

Second Embodiment

In the first embodiment explained above, the passage ratio
of the o1l 1s changed by changing the number of the passage
holes 13 per unit area 1n the center and on the circumierential
edge of the o1l passing sections 12a, 1256, and 12¢ uniformly
arranged 1n the effective region 11A of the filter body 11. On
the other hand, 1in a second embodiment shown 1n FIGS. 4A
and 4B, the passage ratio of o1l 1s changed by changing the
arrangement of o1l passing sections in a filter body 1s changed
in the center and on the circumierential edge of the filter body.

Specifically, i an o1l filter 20 according to the second
embodiment, o1l passing sections 22 are arranged to be denser
on the circumierential edge than in the center of a filter body
21. The number per unit area of passage holes 23 formed 1n
the o1l passing sections 22 1s the same in the center and on the
circumierential edge. When the o1l filter 20 1s formed, as 1n
the first embodiment, etching only has to be applied to the
filter body 21 made of metal to form the o1l passing sections
22 and thereatter form the passage holes 23.

In the o1l filter 20 configured as explained above, as 1n the
o1l filter 10, the passage holes 23 are formed 1n a state in which
the o1l passing sections 22 are formed. Therefore, a filter body
having relatively large plate thickness can be applied as the
filter body 21. Consequently, 1t 1s possible to secure large
rigidity of the filter body 21. Above all, in the center of the
filter body 21, because the number of the passage holes 23 1s
small compared with the circumierential edge of the filter
body 21, the rigidity 1s large compared with the circumieren-
tial edge. The tlow velocity distribution of the o1l in the o1l
passage 113 1s large 1n the center compared with the circum-
terential edge. Therefore, the o1l filter 20 configured to have
the large rigidity in the center 1s extremely advantageous in
terms of durability.

Further, 1n the o1l filter 20, the passage ratio of the o1l 1n the
center of the filter body 21 1s small compared with the cir-
cumierential edge. Therefore, when the o1l filter 20 1s inserted
into the o1l passage 113 (FI1G. 3), passage resistance 1s large 1n
the center where the tlow velocity distribution of the o1l 1s
large. On the other hand, passage resistance on the circum-
ferential edge 1s small. As a result, the flow of the o1l 1s
dispersed to substantially the entire area on the transverse
section of the o1l passage 113 (FIG. 3). Therefore, even when
a jet stream occurs 1n the o1l passage 113 (FIG. 3), the jet
stream does not directly collide with the center of the filter
body 21. A load due to the jet stream 1s also dispersed to the
entire filter body 21. As a result, 1t 1s possible to prevent
damage to the filter body 21 due to the jet stream and improve
reliability and durabaility of the valve device 100.

In the second embodiment, the number of the passage holes
23 per unit area 1s set the same 1n the center and on the
circumierential edge of the o1l passing section 22. However,
the present invention 1s not limited to this. The number of the
passage holes 23 per unit area can be set large on the circum-
ferential edge compared with the center.

Third Embodiment

In the first embodiment explained above, the passage ratio
of the o1l 1s changed by changing the number of the passage
holes 23 per unit area 1n the center and on the circumierential
edge of the o1l passing sections 22 uniformly arranged 1n the
elfective region 11A of the filter body 21. On the other hand,
in an o1l filter 30 according to a third embodiment shown 1n
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FIGS. 5A and 5B, o1l passing sections 32 are formed only on
the circumierential edge of a filter body 31 and are not pro-
vided at all in the center of the filter body 31. The number of
passage holes 33 per unit area 1s set the same among the o1l
passing sections 32 arranged on the circumferential edge. A
method of forming the o1l filter 30 1s the same as those 1n the
first embodiment and the second embodiment.

In the o1l filter 30 configured as explained above, as in the
o1l filters 10 and 20, the passage holes 33 are formed 1n a state
in which the o1l passing sections 32 are formed. Therefore, a
filter body having relatively large plate thickness can be
applied as the filter body 31. Consequently, it 1s possible to
secure large rigidity of the filter body 31. Above all, in the
center of the filter body 31, because the o1l passing sections 32
and the passage holes 33 are not present at all, the rigidity 1s
large compared with the circumierential edge. The flow
velocity distribution of the o1l 1n the o1l passage 113 (FIG. 3)
1s large 1n the center compared with the circumierential edge.
Therefore, the o1l filter 30 configured to have the large rigidity
in the center 1s extremely advantageous 1n terms of durability.

Further, 1n the o1l filter 30, the passage ratio of the o1l 1n the
center of the filter body 31 is zero. Therefore, when the o1l
filter 30 1s inserted 1nto the o1l passage 113 (FIG. 3), passage
resistance 1s large in the center where the flow velocity dis-
tribution of the o1l 1s large. On the other hand, passage resis-
tance on the circumierential edge 1s small. As a result, the
flow of the o1l 1s dispersed to the circumierential edge on the
transverse section of the o1l passage 113 (FIG. 3). Therelore,
even when a jet stream occurs 1n the o1l passage 113 (FIG. 3),
the jet stream does not directly collide with the center of the
filter body 31. A load due to the jet stream 1s also dispersed to
the entire filter body 31. As a result, 1t 1s possible to prevent
damage to the filter body 31 due to the jet stream and improve
reliability and durability of the valve device 100.

Fourth Embodiment

In the third embodiment explained above, the o1l passing
sections 32 are formed only on the circumierential edge of the
filter body 31. On the other hand, 1n an o1l filter 40 according
to the fourth embodiment shown 1n FIGS. 6 A and 6B, o1l
passing sections 42 are uniformly provided in an effective
region 41A of a filter body 41. The number per unit area of
passage holes 43 formed 1n the o1l passing sections 42 1s
uniform 1n all the o1l passing sections 42. In other words, the
filter body 41 of the o1l filter 40 used in the past can be applied.
However, 1n the o1l filter 40 according to the fourth embodi-
ment, the passage ratio of o1l 1s changed in the center and on
the circumierential edge of the filter body 41 by disposing a
disk-like shield plate 45 1n the center of the filter body 41. As
the shield plate 45, an independent plate can be fixed to the
center of the filter body 41. However, 1t 1s also possible to
provide the shield plate 45 1n the spacerring 115 (FIG. 3) used
when the o1l filter 40 1s inserted mto the valve body 110. In
particular, when the shield plate 45 1s provided 1n the spacer
ring 115 (FI1G. 3), 1t1s unnecessary to apply, to the o1l filter 40,
machining other than etching, for example, machining for
fixing the shield plate 45 to the filter body 41. Therefore, 1t 1s
unlikely that complication of a manufacturing process 1s
caused.

In the o1l filter 40 configured as explained above, the center
of the filter body 41 i1s covered with the shield plate 45.
Therefore, the rigidity of the center covered with the shield
plate 45 1n the o1l passage 113 (FIG. 3) 1s large compared with
the circumierential edge. This 1s extremely advantageous in
terms of durability.
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Further, 1n the o1l filter 40, the passage ratio of the o1l 1n the
center of the filter body 41 1s zero. Therefore, when the o1l
filter 40 1s 1nserted into the o1l passage 113 (FIG. 3), passage
resistance 1s large in the center where the flow velocity dis-
tribution of the o1l 1s large. On the other hand, passage resis-
tance on the circumierential edge 1s small. As a result, the
flow of the o1l 1s dispersed to the circumierential edge on the
transverse section of the o1l passage 113 (FIG. 3). Therelore,
even when a jet stream occurs 1n the o1l passage 113 (FIG. 3),
the jet stream does not directly collide with the center of the
filter body 41. The shield plate 45 that covers the center
receives a load due to the jet stream. As a result, 1t 1s possible
to prevent damage to the filter body 41 due to the jet stream
and improve reliability and durability of the valve device 100.

REFERENCE SIGNS LIST

10 OIL FILTER

11 FILTER BODY

12a, 1256, 12¢ OIL PASSING SECTIONS
13 PASSAGE HOLES

20 OIL FILTER

21 FILTER BODY

22 OIL PASSING SECTIONS

23 PASSAGE HOLES

30 OIL FILTER

31 FILTER BODY

32 OIL PASSING SECTIONS

33 PASSAGE HOLES
40 OIL FILTER
41 FILTER BODY

42 OIL PASSING SECTIONS
43 PASSAGE HOLES
45 SHIELD PLATE
100 VALVE DEVICE
113 OIL PASSAGE
115 SPACER RING

The mvention claimed 1s:
1. An o1l filter interposed 1n an o1l passage and configured
to perform filtering of 01l by causing the o1l to pass through a
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passage hole of a filter body formed with a diameter needed to

provide a desired filter function and made of metal and con-
sisting of a single layer, wherein

a plurality of recessed areas, each having a same size and

being uniformly distributed 1n the filter body, are formed

by performing a half etching to a half of plate thickness

of the filter body on one surface of the filter body, and
a plurality of the passage holes are formed by performing
an etching 1n each of the recessed areas on the other
surface of the filter body such that the passage holes pass
through a corresponding one of the recessed areas, and
the passage holes formed 1n the respective recessed areas
are same 1n size, form, and distribution.

2. The o1l filter according to claim 1, wherein the passage
holes are distributed such that a passage ratio of the o1l in a
portion located 1n a center of the filter body 1s smaller than a
passage ratio of the o1l in a portion located on a circumieren-
tial edge of the filter body.

3. The oil filter according to claim 2, wherein a plurality of
the recessed areas having a same size are uniformly arranged
in the filter body, and the number of the passage holes per unit
area 1n the recessed area arranged on a center side of the filter
body 1s set smaller than the number of the passage holes per
unit area 1n the recessed area arranged on an outer circumier-
ential side of the filter body.

4. The o1l filter according to claim 2, wherein a plurality of
o1l passing sections having a same number of the passage
holes per unit area are arranged to be sparse in the center of the
filter body compared with the circumierential edge of the
filter body.

5. The o1l filter according to claim 2, wherein a shield
section configured to prevent the passage of the o1l 1s formed
in the center of the filter body, and the passage holes are
provided around the shield section.

6. The o1l filter according to claim 2, wherein a shield plate
1s arranged 1n the center of the filter body.

7. A valve device, wherein the o1l filter according to claim
1 1s interposed at least 1n an o1l passage leading to a spool of
a valve body.
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